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PREFACE  AND  SUMMARY 

This  Memorandum  was  compiled  to  fill  an  apparent  need  for  a  con¬ 
venient  set  of  computational  methods  and  tables  dealing  with  supply 
transportation  by  porters.  The  importance  of  porterage  has  been  a 
recurrent  and  sometimes  disputed  issue  in  American  military  planning, 
as  small-scale  conflicts  have  occurred  in  underdeveloped  areas,  par¬ 
ticularly  southern  and  southeastern  Asia,  The  position  taken  here  is 
that  it  would  be  a  mistake  either  to  dismiss  porterage  as  trivial  or 
to  attribute  virtually  limitless  capacities  to  it.  Supplies  can  be 
moved  in  this  way,  but  the  method  can  be  costly  and  inefficient,  espe¬ 
cially  over  any  but  short  distances. 

The  crux  of  the  study  is  the  productivity  of  human  porters,  and 
hence  the  number  of  men  required  to  move  a  given  quantity  cf  supplies 
over  a  given  line  of  communication.  Tre  answers  have  a  direct  bearing 
on  insurgent  military  capability,  the  value  of  civilian  l^bor  to  a 
guerrilla  force,  the  likelihood  of  detection  of  porters  moving  at 
night,  and  the  probable  results  of  attacks  on  trails. 

For  this  study,  porter  requirements  have  been  computed  and  tabu¬ 
lated  for  several  combinations  of  porter  load  capacity,  daily  and  total 
travel  distance,  and  food  consumption,  under  three  methods  of  food  sup¬ 
ply:  all  food  available  en  route,  each  porter  carrying  his  own  food 

for  the  complete  journey,  and  food  carried  but  with  staging  or  consolida 
tion  of  loads  as  food  is  consumed.  Hie  unit  of  output  employed  is  the 
number  of  porters  required  to  transport  one  tot.  of  supplies  per  day 
over  a  line  of  communication. 

Useful  inputs  for  the  study  were  drawn  from  a  number  of  previous 
RAND  Memoranda  and  from  reports  issued  by  the  Operations  Research 
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Office  of  the  Johns  Hopkins  University  (see  "References p.  49). 

The  Memorandum  is  intended  as  ar  aid  to  military  planners  who 
must  answer  questions  related  to  combat  capability  and  logistics  when 
a  military  force,  either  friendly  or  enemy,  is  dependent  on  porter 
transportation.  It  is  related  to  current  RAND  work  on  Viet  Cong 
logistics . 
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I.  INTRODUCTION 

Primitive,  nonmechanized  transportation  is  a  characteristic  of 
guerrilla  warfare  and  insurgency,  particularly  in  countries  where  trans¬ 
portation  networks  are  not  well  developed.  Porters,  pack  animals,  and 
oxcarts  can  u3e  trails  unsuitable  for  motor  vehicles,  do  not  require 
gasoline  and  expensive  maintenance,  and  can  often  disappear  into  the 
countryside  and  avoid  being  identified  as  guerrilla  or  insurgent  trans¬ 
port  during  daylight  hours.  Manpower  is  readily  available  for  porterage 

in  some  of  the  underdeveloped  areas  most  vulnerable  to  insurgency,  and 

* 

there  is  no  requirement  for  training  or  special  skills. 

But  while  these  primitive  transport  capabilities  should  not  be 

ignored  in  studies  of  small-scale  warfare  in  such  countries  as  Vietnam 

and  Thailand,  neither  should  they  be  overrated.  Porterage  operations 

extending  beyond  very  short  distances  can  require  large  numbers  of  men 

and  large  amounts  of  food,  and  in  many  cases  the  food  must  also  be 

transported.  Porterage  in  such  inhospitable  areas  as  the  jungles  of 

the  India-Burma  border  and  the  Himalayan  mountains  can  be  costly  for 

just  this  reason.  Supply  movement  ove*  several  hundred  miles  of  trail, 

when  food  is  not  available  en  route,  requires  a  mass  movement  of  porters 

carrying  food  and  supplies  at  the  initial  stages  in  order  to  support 

a  thin  flow  of  porters  and  supplies  arriving  at  the  destination. 

Previous  RAND  studies  have  dealt  with  porter  requirements  and 

porter  and  trail  capabilities  appropriate  to  the  specific  situations 

(i) 

under  study:  Viet  Minh  operations,  Conmunist  capabilities  for 

* 

North  Vietnamese  training  for  infiltration  southward  has  been 
reported  to  include  training  in  carrying  heavy  loads. 
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logistic  support  in  Southeast  Asia,  military  operations  in  the 

(2  3) 

Himalayas.  The  Korean  experience,  as  reported  by  0R0  ’  and  others, 

and  Viet  Kinh  doctr. -ne  have  provided  most  of  the  backgroui  data  on 
porter  capabilities.  In  each  case  the  two  components  of  porter  work¬ 
load  --  the  weight  of  the  load  and  the  daily  travel  distance  --  have 
been  related  to  the  geographic  and  military  factors  of  the  particular 
situations . 

(4) 

The  American  Mount  Everest  expedition  in  1963  used  Nepali  porters 
(Tamangs  and  Sherpas)  from  ’'athmandu  east  to  Namche  Bazar,  with  some 
Sherpas  continuing  to  higher  altitudes.  Expedition  cargo  was  packed 
in  65-pound  loads,  and  each  porter  carried  one  load  plus  a  small  quan¬ 
tity  of  personal  possessions  and  some  rice;  daily  distances  ranged 
from  8  to  15  miles  and  the  180-mile  trip  to  Namche  Bazar  took  16  days 
of  up-and-down  walking.  The  additional  time  for  each  porter  to  complete 
the  round  trip  is  net  reported. 

This  study  is  a  more  general  treatment  of  porterage,  using  several 
sets  of  assumptions  on  porter  workload,  food  availability,  and  staging 
doctrine.  It  is  written  to  show: 

1)  Some  of  the  more  commonly  used  values  for  porter  workload. 

2)  The  impact  of  the  availability  of  food  en  route  and  of  the 
use  of  staging  where  food  must  be  transported;  this  is  illustrated  by 
comparison  of  porter  requirements  under  different  staging  doctrines. 

3)  Porter  and  food  requirements  for  transporting  given  tonnages 
of  supplies  over  given  distances,  for  various  combinations  of  porter 
workload,  en  route  food  availability,  and  staging  policy. 
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4)  Methods  of  estimating  Che  density  of  porters  on  trails,  for 
use  in  studies  of  reconnaissance  and  interdiction  of  trails  and  por¬ 
terage  operations. 

The  tables  in  Secs.  V,  VI  and  VIII  were  prepared  by  JOSS  II. 

* 

JOSS  is  the  trademark  and  service  mark  of  The  RAND  Corporation 
for  its  computer  program  and  services  using  that  program. 
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II.  PORTER  WORKLOAD  AND  FOOD  REQUIREMENTS 

There  are  two  prirrary  components  of  porter  workload:  the  weight 
of  the  load  a  porter  can  carry,  and  the  distance  he  can  travel  in  a  day. 

For  trail  capacity  and  interdiction  computations,  it  is  useful  to 
have  additional  information  about  porter  travel  time.  Ove.-  an  18-mile 
daily  stretch,  for  example,  a  porter  traveling  2  miles  per  hour  for 
9  hours  occupies  trail  space  and  is  vulnerable  to  detection  from  the 
air  for  a  longer  period  than  is  a  porter  who  walks  at  3  mph  for  6  hours. 

Porter  food  requirements  enter  into  computations  in  several  ways. 

If  a  porter  must  carry  h’‘s  own  food,  his  useful  payload  is  smaller;  if 
he  does  not  carry  his  own  food  and  food  is  not  available  en  route,  addi¬ 
tional  porters  will  be  needed  for  food  transport.  Food  requirements 
are  also  a  component  of  the  cost  of  a  porterage  operation.  Purchasing 
food  costs  either  money  or  goods;  hunting  and  gathering  food,  in  the 
rare  situations  where  this  is  possible,  t?kes  time  that  might  otherwise 
be  spent  in  carrying  payload  forward;  requisitioning  food  from  local 
inhabitants  costs  local  good  will,  and  may  be  quite  expensive  if  the 
porterage  operation  lasts  more  than  a  few  days. 

Table  1  summarizes  payload  and  daily  travel  distances  from 
several  sources.  Porter  productivity  is  related  to  environment  and 
in  these  sources  is  within  a  range  of  .04  to  .21  ton-miles  per  man 
per  working  day.  The  porter  loads  given  in  Ref.  3  go  as  high  as 
150  pounds,  but  these  are  for  a  quite  different  situation-  South 
Koreans  forced  to  assist  the  North  Korean  army,  and  for  short  periods. 
Some  porters  may  carry  much  heavier  loads  in  other  circumstances  as 
well;  Ref.  4  tells  of  a  porter  who  carried  a  135-pound  load  on  the 
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last  stagi  to  the  expelitiou's  base  camp  at  17,800  feet  altitude, 
and  similar  exceptional  performances  have  been  reporteo  in  Vietnam. 

It  is  the  average  load  that  is  important  here,  however,  not  the  maximum 
that  can  he  carried  by  the  strongest  porter  on  the  team. 

Food  requirements  given  in  several  sources  fall  in  the  range  of 
2  to  3  pounds  per  man  per  day.  One  value  rsed  in  previous  PAND  work 
is  2.68  pounds  (1216  grams)  per  man  per  day,  the  figure  chosen  for 
the  present  study.  The  variations  in  ten-mile  productivity  factors 
appear  to  be  the  result  of  terrain,  illumination,  and  loan  differences, 
not  of  the  size  of  the  food  ration.  A  porter  carrying  a  30-pound  box 
of  ammunition  over  8  miles  of  mountain  trail  at  night  probably  expends 
about  as  much  energy  as  a  porter  carrying  a  55-?ound  sack  of  rice  along 
16  miles  of  flat  trail  in  the  daytime.  Short  rations  could,  of  course, 
reduce  porter  strength  and  productivity  below  the  values  used  here. 

The  effect  of  food  ration  weight  on  requirements  for  porters  is  dis¬ 
cussed  and  illustrated  in  Sec.  VI 1 1. 

The  term  "load"  is  used  in  this  paper  to  include  both  supplies 
being  moved  to  the  destination  and  food  being  consumed  en  route, 
whether  the  food  is  consume  by  the  porter  carrying  it,  by  porters  on 
later  stages  of  the  journey,  or  by  supervisory  personnel.  "Through¬ 
put"  refers  to  delivery  of  supplies  to  the  destination.  For  simplicity, 
everything  delivered  to  the  consuming  military  units  at  the  destination 
is  termed  "supplies"  and  everything  uoed  by  porters  ar.d  porter  super¬ 
visors  is  called  "food." 
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Table  1. 


PORTER  WORKLOAD 


Situation  and  Terrain 

Normal  Full  Load 

Daily  Travel  Distance 

Source 

Viet  Minh  planning 
factors,  flat  terrain 

25  kg  (55  lb)  rice; 
15-20  kg  (33-44  lb) 
ammunition 

25  km  (15.5  mi)  if  by  day; 
20  Ion  (12.4  mi)  if  by  night 

Ref.  1 

Viet  Minh  factors, 
mountainous  terrain 

13  kg  (29  lb)  rice; 
10-15  kg  (22-33  lb) 
anmunition 

15  km  (9.3  mi)  if  by  day; 

12  km  (7.5  mi)  if  by  night 

Ref.  1 

Assumptions  from 

Viet  Minh  experience 

50  lb  (22  kg) 

15  mi  (24  km)  if  loaded; 

20  mi  (32  km)  if  returning 

(a) 

Himalayan  mountains 

60  lb  (27  kg) 

9  mi  (14.5  km) 

(a) 

Sustained  use  of 
bearers  by  UN  forcas 
in  Korea 

40  lb  (18  kg) 

8  mi  (13  km) 

Ref.  2 

Mountainous  terrain 
in  Nepal,  peacetime 

Somewhat  over 

65  lb  (29  kg) 

11-12  mi  (18-19  km) 
average  when  loaded 

Ref.  4 

A  sample  Viet  Cong 
porter  company  in 
mountainous  terrain 

30  to  33  kg 
(66  to  73  lb) 
mixed  loads 

12  km  (7.5  mi) 
taking  4  hours 

(a) 

A  sample  Viet  Cong 
supply  route  using 
local  village  labor 

15-40  kg  (33-88  lb) 

"To  the  next  village" 

(a) 

0 

Unclassified  data  used  in  classified  RAND  sources. 


III.  PORTERAGE  OPERATIONAL  PROCEDURES 


Porters  carrying  loads  over  short  distances  may  be  able  to  make 
the  round  trip  in  a  day,  or  may  rest  overnight  at  the  destination  and 
then  return  to  the  origin  point.  For  the  longer  distances  of  interest 
here,  however,  intermediate  rest  points  ar«*  necessary,  and  these  may 
also  be  used  as  staging  points  where  one  group  of  porters  transfer 
their  loads  to  another  group. 

If  food  is  available  en  route,  porters  can  travel  the  entire 
distance  of  supply  movement,  resting  at  intermeJ  ."te  stations,  or 
each  porter  can  work  only  over  tht  distance  between  two  adjacent  rest 
stations,  with  loads  transferred  from  porter  to  porter  in  the  manner 
of  a  bucket  brigade.  There  may  be  significant  advantages  to  one  or 
the  other  of  these  methods  of  operation  in  a  given  situation,  partic¬ 
ularly  if  porters  can  be  based  at  their  home  villages,  but  the  total 
porter  and  food  requirements  are  the  same  and  the  question  of  through 
travel  versus  staging  can  be  ignored  in  computations. 

If  food  for  porters  must  be  brought  from  the  origin  of  the  por¬ 
terage  operation,  three  methods  are  available.  Each  porter  may  travel 
over  the  entire  distance,  carrying  his  food  for  the  complete  journey 
and  as  much  payload  as  is  possible  after  allowing  for  food.  Some 
porters  may  carry  only  payload  and  walk  through  to  the  destination, 
while  otl  ,rs  carry  food  to  intermediate  rest  points.  Or  each  porter 
may  work  over  a  single  stage,  transferring  his  load  at  a  re't  point 
to  a  porter  assigned  to  the  next  stage. 

Stages  can  be  short  enough  for  a  porter  to  make  one  or  more  complete 
round  trips  in  one  day,  or  long  enough  that  he  must  rest  overnight 
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(or  for  the  daylight  period  if  porterage  is  limited  to  hours  of  dark¬ 
ness)  before  returning  to  his  origin  point.  Shorter  stages  require 
□ore  staging  facilities;  longer  stages  require  that  food  be  carried  for 
the  return  journey,  cauaing  a  slight  increase  in  food  transport  require¬ 
ments  . 

Staging  operations  are  computationall  equivalent  to  operations  in 
which  all  porters  start  at  the  origin  of  the  supply  movement,  some 
carry  supplies  to  the  destination,  and  others  carry  food  to  intermediate 
staging  points.  In  both  cases  porters  are  fully  loaded  whenever  moving 
toward  the  destination.  The  case  la  which  each  porter  carries  his  own 
food  for  the  journey,  however,  is  less  efficient;  after  the  first  two 
or  three  days  the  porter  is  carrying  significantly  less  than  his  maximum 
load  because  he  has  eaten  some  of  the  initial  burden.  It  is,  of  course, 
possible  to  consolidate  loads  and  have  some  porters  return  to  the  origin, 
and  also  possible  for  porters  to  leave  food  along  the  way  for  their 
own  use  on  the  return  journey;  to  the  extent  to  which  this  is  done, 
the  porter  requirements  approach  those  for  a  staging  operation. 

The  food  transportation  method  associated  with  a  porterage  opera¬ 
tion  will  take  a  different  form  if  enough  food  is  available  ac  some 
point  en  route  or  at  the  destination  to  supply  food  requirements  at 
staging  or  resting  stations.  If  the  entire  operation  car.  be  supported 
from  food  available  at  the  destination,  and  if  the  total  haul  is  short 
enough,  then  porters  will  be  able  to  carry  enough  food  back  from  the 
destination  to  maintain  stocks  at  intermediate  stations  and  the  total 
porter  requirements  will  be  the  same  as  if  food  were  available  at 
these  stations  without  porterage.  Availability  oi  any  portion  of 
porter  food  requirements  either  en  route  cr  at  the  destination  will 
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reduce  food  porterage  somewhat,  and  therefore  reduce  the  overall 
requirements  for  porters  for  the  mission. 

Long-distance  porterage  requires  some  sort  of  en  route  supervision 
and  management.  A  minimum  level  of  supervision  might  be  one  or  two 
people  in  charge  of  each  rest  station  or  staging  point;  some  porterage 
operations  will  require  guards  or  patrols  to  protect  against  attacks 
on  porters,  escor.s  to  guide  porters  or  prevent  defections,  personnel 
to  open  and  distribute  rations  at  staging  points,  and  Lhe  like. 
Supervisory  tasks  will  be  affected  by  the  method  of  operations;  if 
porters  shuttle  over  short  stages  they  are  less  likely  to  need  guides 
but  more  likely  to  need  loading  supervisors  at  staging  points.  Vulner¬ 
ability  of  the  operation  to  enemy  attack  or  porter  defections  is 
another  factor.  In  iny  case,  some  supervision  is  necessary,  if  only 
to  decide  which  loads  go  forward  and  which  are  held  at  way-stations 
whenever  porters  are  injured  or  get  sick. 

For  the  following  computations,  four  cases  have  been  considered: 

1)  Food  is  available  en.  route;  all  porter  capability  is  used  to 
move  supplies  forward.  No  supervision  requirements  are  included,  and 
any  supervisors,  guards,  etc.,  required  are  assumed  to  be  self- 
sustaining. 

2)  No  food  is  available  en  route.  Each  porter  carries  food  for 
the  entire  round-trip  journey  plus  supplies  to  the  limit  of  his 
capacity.  No  allowance  is  made  for  food  for  supervisors  or  guards. 

3)  No  food  is  available  en  'route.  Porters  work  over  short  stages, 
each  carr>rng  a  load  forward  to  the  end  of  the  stage  and  returning  to 
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the  beginning  of  Che  stage  on  the  same  day.  Each  porter  carries  supplies, 
food  for  later  stages,  or  a  combination  of  these;  he  eats  at  the  begin¬ 
ning  of  the  stage  an'  carries  none  of  his  own  food  on  the  journey.  No 
allowance  is  made  for  supervisors  or  guards. 

4)  No  food  is  available  en  route.  Staging  operation  is  as  out¬ 
lined  above.  En  route  food  requirements  on  each  stage  have  been  increased 
10  percent  for  supervisors  and  guards,  implying  that  each  stage  has  one 
nonporter  (living  and  eating  at  the  beginning  of  the  stage)  for  each 
10  porters  carrying  loads  on  the  stage. 

Other  operational  procedures  can  be  treated  as  follows: 

Porters  travel  through  over  l  te  entire  distance,  but  loads  are 
consolidated  and  some  porters  sent  back  to  the  origin  as  food  is  con¬ 
sumed:  this  is  equivalent  in  computation  to  staging,  and  to  cases  3 

and  4  above  when  no  food  is  available  en  route. 

Some  types  of  food  are  available  en  route,  some  must  be  trans¬ 
ported:  this  can  be  treated  by  using  a  food  requirement,  in  computations, 

which  is  the  weight  of  the  portion  of  the  food  that  is  not  available 
locally.  It  may  also  be  treated  by  computing  part  of  the  porter 
requirement  with  case  1  values,  and  the  remainder  by  using  case  3  or  4. 

Food  available  at  some  en  route  points,  but  not  all:  this  can  be 
treated  as  a  chain  of  porterage  operations,  some  with  food  available 
en  route  and  some  with  a  requirement  to  carry  food.  It  should  be 
noted  that  food  can  be  transported  free  from  an  en  route  or  destination 
point  back  along  the  trail  toward  the  origin,  up  to  the  level  at  wh^ch 
all  returning  porters  leave  the  food-supply  station  fully  loaded  with 
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food.  Requirements  for  food  for  supervisors  and  guards  must  be  con¬ 
sidered  when  determining  how  much  of  a  trail  can  be  supplied  with  food 
back-hauled  free  from  a  point  where  food  is  available.  In  general,  if 
food  is  available  in  adequate  quantity  at  one  or  more  en  route  points 
or  at  the  destination,  each  intermediate  station  should  be  supplied 
with  food  from  a  forward  food-supply  point  if  it  can  be  back-hauled 
free. 

Porters  travel  with  escorts  or  guards,  and  there  is  no  staging  or 
consolidation  of  loads:  if  escorts  and  guards  carry  their  own  food, 
no  added  porters  are  needed.  If  porters  must  carry  food  for  escorts 
or  guards,  food  requirements  are  increased  and  the  supply  load  per 
porter  is  correspondingly  reduced. 

Staging  as  in  cases  3  or  4,  but  staging  points  are  twice  as  far 
apart  and  porters  rest  ard  eat  at  the  end  of  the  stage  before  returning: 
this  requires  fewer  staging  points  <.  nd  probably  fewer  supervisory 
personnel,  but  there  is  a  small  increase  in  food  porterage  because 
porters  eat  at  the  far  end  of  their  rou.id-trip  journeys.  The  difference 
from  cases  3  and  4  is  not  large  enough  to  merit  separate  treatment. 

Staging  with  supervision  but  with  the  total  number  of  supervisors 
and  guards  either  more  or  less  than  10  percent  of  the  number  of  porters: 
equations  for  case  4  apply,  but  the  factor  (1.1)  must  be  replaced  by 
the  ratio  (porters  +  guards  +  supervisors) / (porters)  applicable  to 
the  situation  under  study. 

* 

This  is  strictly  true  only  if  daily  travel  distance  is  the  same 
tor  loaded  porters  as  for  porters  not  carrying  loads. 
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IV.  METHOD  OF  COMPUTATION 

Computations  of  porter  requirements  and  food  requirements  under 
the  lour  operating  procedures  of  Sec.  Ill  are  based  on  the  following 
inputs : 

p  *  weight  of  the  load  (supplies  +  food)  a  porter  can  carry, 
d  »  distance  a  porter  can  travel  in  one  day;  if  porters  travel 

faster  when  light  than  when  loaded,  d  is  defined  as  the  total 
distance  traveled  in  one  day  when  the  man  carries  a  load  for 
the  first  half  of  the  distance  and  no  load  for  the  second  half, 
f  weight  of  the  food  consumed  by  one  porter  in  one  day. 

D  *■  total  distance  over  which  supplies  are  transported. 

T  »  total  weight  of  supplies  required  per  day  at  the  destination. 
This  does  not  include  en  route  food. 

Computations  can  provide  two  outputs: 

N  *=  number  of  porters  needed  on  ar.y  given  day. 

F  *=  total  weight  of  food  consumed  by  all  porters  in  one  day. 

An  important  intermediate  value  for  staging  operations  is 

s  *>  number  of  stages  into  which  the  distance  D  is  divided. 

Some  of  the  relationships  are  obvious  for  all  cases  considered: 

7  ■  Nf 

s  =  D  7  (d/2)  =  2D/d,  given  the  stage-length  assumptions  of 
cases  3  and  4  of  Sec.  III. 

The  tables  in  Secs.  V  and  VI  have  been  computed  for  T  *  one  ton. 
Foog  .equirements  (F)  have  not  been  tabulated,  but  can  be  computed 
easily;  total  daily  food  requirements  are  2.68  pounds  per  man,  or 
1.34  tons  per  1000  men,  and  one  ton  of  food  per  day  supports  746  men. 
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Case  1  equations  (food  available  en  route)  are  quite  simple.  An 
individual  porter  takes  2D/d  days  for  a  round  trip,  and  T/p  porters 
must  arrive  at  the  destination  each  day.  The  number  of  porters  is 
therefore 


N  *  2DT/dp 

If  staging  is  used,  each  stage  requires  T/p  porters  per  day;  each 
porter  on  a  stage  makes  one  round  trip  per  day,  so  that  the  porter 
requirement  is  T/p  porters  per  stage;  for  s  stages,  the  number  of 
porters  is 

N  “  sT/p  , 

which  is  equivalent  to  the  earlier  equation  since  s  *  2D/d. 

Food  requirements  in  this  case  are 

F  «  2DTf/dp  «=  sTf/p 

and  this  must  be  available  in  quantities  of  Tf/p  per  day  at  each 
staging  point  when  short  stages  (one  day's  round  trip  distance)  are 
used . 

Case  2  (porters  carry  own  food  for  entire  journey,  no  consolidation 
of  loads)  requires  that  each  porter  carry  f  weight  of  food  for 
[  (2D/d)  -  l]  days,  a  total  food  weight  of  f [ (2D/d)  -  l].  The  payload 
per  porter  is  correspondingly  reduced  to  Lp  -  f((2D/d)  -  1)].  The 
number  of  porters  who  must  arrive  at  the  destination  each  day  is 
T/[p  -  f((2D/d)  -1)]  and  since  the  round-trip  time,  as  in  case  1,  is 
2D/d  days,  the  number  of  porters  required  is 
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2DT  _  aT _ 

N  “  dp  -  d f L (2D/d)  -  1]  "  p  -  f(s  -  1)  ’ 

The  total  food  requirement  is 

2fDT  _  fsT 

F  "  dp  -  df[(2D/d)  -  1]  "  p  -  f(s  -  1)  ' 

Case  2  has  a  maximum  possible  length  of  the  supply  line,  which 
is  the  distance  at  which  the  initial  load  must  consist  entirely  of 
food  for  the  porter's  round  trip.  This  distance  is  that  at  which  the 
denominator  of  N  and  F  in  the  above  equations  goes  to  zero: 

(d/2)  (1  +  P/f). 

Case  3  equations  (staging,  all  food  transported,  no  supervisors) 
are  derived  as  follows: 

Delivery  of  a  total  payload  weight  of  T  per  day  at  the  destination 
requires  the  employment  of  T/p  porters  on  the  final  stage.  These 
porters  consume  fT/p  food  per  day. 

Porters  assigned  to  the  next-to-iast  stage  must  transport  a  total 
load  of  [T/p][l  +  (f/p)  oorters  and  a  daily  consumption  of 
f[T/p][l  +  (f/p)]  food  on  this  stage. 

For  the  k  ^  stage  the  number  of  porters  required  is  [T/p] 

[l  +  (f/p)]^  ^  and  the  food  requirement  is  f[T/p][l  +  f/p)]^k  ^ 
per  day. 

Summing  over  an  s-stage  porterage  operation,  total  requirements 


Men:  N  ■=  [T/p]  ^  [l  +  (f/p)](i_1) 


become : 
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F  od:  F  =  fN  =  LfT/p]  I  [l  +  (f/p) j (i_1> 

i**l 

Tl.ese  equations  can  be  simplified,  however,  by  introducing  [f/p] 
inside  the  sunmation,  with  results  as  follows: 

Food:  F  =  T  .1  [f/p][l  +  (f/p)](i_1) 

i=l 

F  -  T  Ji  [!  +  (f/p)  -  i]Ci  +  (f/p)](i_1) 

F  =  T  ill  [1  +  (f/p)][l  +  (f/p)](i_1) 

-  [1  +  (f/p)](1'1) 

F  “  T  Ji  d  +  (f/p)]1  -  [1  +  (f/p)  , 

which  simplifies  to 


F  =  T{[ 1  +  (f/p) ]S  -i]  . 

Similarly,  the  number  of  porters  simplifies  to 

N  =  [T/f]{[l  +  (f/p)]s  -  l]  . 

Case_4  (staging  as  in  case  3,  with  a  10-percent  allowance  for 
supervision)  differs  from  case  3  only  in  that  food  requirements  per 
stage  are  increased  by  10  percent,  with  a  corresponding  increase  in 
the  number  of  porters  required,  and  supervisory  manpower  then  must  be 
added  to  the  porter  requirement  to  get  the  total  number  of  men  required 
to  conduct  the  porterage  operation.  Equations  are  as  follows: 

Number  of  porters: 
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V.  TABLES.  PART  I:  PORTER  REQUIREMENTS  FOR  VARYING  LOAD  CAPACITY 

Tables  2  through  14  show  porter  requirements  as  a  function  of 
the  load  a  porter  can  carry,  the  number  of  days  of  porter  travel  time 
from  one  end  of  the  supply  line  to  the  other,  and  the  porterage 
operational  procedure  used.  These  are  tabulated  for  loads  from  30 
to  90  pounds,  in  5-pound  increments. 

"Supply  Movement  Distance"  columns  are  in  terms  of  travel  time; 
porter  requirements  for  a  supply  movement  over  a  particular  distance 
can  be  computed  from  these  tables  by  conversion  of  the  mileage  distance 
into  travel  time  or  number  of  stages,  using  the  formula  s  *  2D/d, 
where  D  is  the  length  of  the  supply  line  (in  miles  or  km),  d  is  the 
one-way  distance  a  porter  can  t-avel  in  one  day  (also  in  miles  or  km), 
and  s  is  the  number  of  stages  in  the  journey.  A  "stage",  as  discussed 
in  Sec.  Ill,  is  the  d.‘ stance  over  which  a  porter  can  carry  a  load  in 
one  working  day  or  night  period  and  return  to  his  point  of  origin 
during  the  same  period. 

Cases  1  through  4  are  the  cases  discussed  in  Sec.  Ill,  and  these 
tables  have  been  computed  by  the  formulas  of  Sec.  IV.  Where  no  value 
appears  in  the  case  2  column,  the  distance  is  too  long  for  a  porter 
to  travel  round-trip  when  he  must  carry  all  of  his  food  for  the 
journey  from  the  point  of  origin.  Porter  requirements  for  cases  3  and 
4  have  been  omitted  whenever  porter  requirements  were  so  large  as  to 
require  more  than  one  million  porters  per  ton  of  throughput. 

Under  the  assumptions  used  here,  in  which  the  supervision  of 
case  4  is  linearly  proportional  to  the  number  of  porters,  porter 
requirements  are  in  linear  proportion  to  tonnage  throughput  per  day, 
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and  the  efore  can  be  multiplied  by  the  tonnage  requirement  at  the 
destination  to  get  porter  requirements  tir  any  desired  throughput. 

The  food  requirement  in  all  cases  is  2.68  pounds  (1214  grams)  per 
man  per  day. 

Porters  are  assumed  to  work  a  seven-day  week;  any  allowance  for 
days  off  or  for  illness  will  increase  the  numbers  shown  in  these  tables 

Some  explanatory  remarks  about  Tables  2  through  14  may  be  useful. 

The  large  n-mber  of  porters  needed  for  a  14-stage  trip  in  Case  2, 
Table  3,  is  not  a  misprint;  the  food  needed  at  2.68  pounds  a  day  for 
13  days  away  from  home  base  is  34. 84  pounds,  letving  about  2%  ounces 
available  for  payload.  The  12-stage  entry  in  Table  2  and  the  34-stage 
entry  in  Table  14  also  shew  the  sharp  increase  in  porter  requirements 
as  the  physical  limits  of  porterage  by  the  Case  2  operational  procedure 
are  approached. 

The  differences  between  the  Case  3  olumn  and  the  Case  4  porter 
column  show  the  additional  porters  needed  to  carry  food  for  supervisors 
while  the  larger  figures  of  the  "Total”  column  of  Case  4  include  the 
manpower  needed  for  supervision  as  well  as  por*e.r. 

Porter  requirements  for  supply  movement  distances  not  shown  here 
can  be  computed  by  interpolating  between  values  shown  in  the  table; 
results  will  be  accurate  for  Case  1,  and  somewhat  higher  than  the  true 
values  for  other  cases  but  clo3e  enough  to  be  usable. 

These  comments  also  apply  to  Tables  15  throjgh  22. 

An  example  using  these  tables  is  given  in  Sec.  VII,  beginning  on 


page  43. 
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Table  2 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  30  POUNDS 


Supply  Movement 

Case  1 

Case  2 

Case  3 

Case  4 

Distance 

No  Food 

Porters 

Staging 

Staging  Operation 

Carried 

Carry 

Opera- 

With  Supervision. 

Days 

Travel 

Number 

of 

Own  Food 

tion 

10  percent 

added 

Time 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

1 

2 

133 

146 

139 

140 

154 

2 

4 

267 

364 

305 

309 

339 

3 

6 

400 

723 

501 

512 

563 

4 

8 

533 

1423- 

733 

758 

833 

5 

10 

667 

3401 

1010 

1054 

1159 

6 

12 

800 

46154 

1337 

1411 

1552 

7 

14 

9Co 

1726 

1842 

2026 

8 

16 

1067 

2188 

2361 

2597 

9 

18 

1200 

2735 

2988 

3287 

10 

20 

1333 

3385 

3744 

4118 

11 

2* 

1467 

12 

24 

1600 

13 

26 

1733 

14 

28 

1867 

15 

30 

2000 

16 

32 

2133 

17 

34 

2267 

18 

36 

2400 

19 

33 

2533 

20 

40 

2667 

22 

44 

2933 

24 

48 

3200 

26 

5? 

3467 

28 

56 

3733 

30 

60 

4000 

32 

64 

4267 

34 

68 

4533 

36 

72 

4800 

38 

76 

5067 

40 

80 

5333 

42 

84 

5600 

44 

88 

5867 

46 

92 

6133 

48 

96 

6400 

50 

100 

6667 

4156 

4656 

5121 

5071 

5756 

6331 

6167 

7082 

7791 

7446 

8683 

9551 

8975 

10613 

11674 

10789 

12941 

14235 

12942 

15749 

17324 

15497 

19136 

21050 

18529 

23222 

25544 

22127 

28150 

30965 

31462 

41263 

45390 

44607 

6J342 

66376 

63118 

88100 

96910 

£9183 

128485 

141333 

125886 

187241 

205965 

177568 

272724 

299996 

250344 

39 70 S3 

436802 

352821 

578036 

635840 

497123 

841290 

925419 

700319 

986446 

A 
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Table  3 

MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  35  POUNDS 


Supply  Movement 
Distance 

Days  Number 

Case  1 

No  Food 
Carried 

Case  2 
Porters 
Carry 
Own  Food 

Case  3 
Staging 
Opera¬ 
tion 

Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

Time 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

1 

2 

114 

124 

119 

119 

131 

2 

4 

229 

297 

756 

259 

285 

3 

6 

343 

556 

416 

424 

466 

4 

8 

457 

985 

600 

617 

679 

5 

10 

571 

1838 

814 

845 

929 

6 

12 

686 

4348 

<T> 

> 

O 

H 

1112 

1223 

7 

14 

800 

175000 

1350 

1426 

1569 

8 

16 

914 

1684 

1796 

1975 

9 

18 

1029 

2070 

2230 

2453 

10 

20 

1143 

2518 

2741 

3015 

11 

22 

1257 

3037 

3341 

3675 

12 

24 

1371 

3638 

4047 

4451 

13 

26 

1486 

4335 

4876 

5364 

14 

28 

1600 

5143 

5851 

6436 

15 

30 

1714 

6080 

6997 

7697 

16 

32 

1825 

7165 

8345 

9179 

17 

34 

1943 

8423 

9929 

10922 

18 

36 

2057 

9881 

11791 

12970 

19 

38 

2171 

11571 

13980 

15378 

20 

40 

2280 

13530 

16554 

18209 

22 

44 

2514 

18431 

23135 

25448 

24 

48 

2743 

25014 

32230 

35453 

26 

52 

2971 

33858 

44798 

49278 

28 

56 

3200 

45737 

62166 

68383 

30 

60 

3429 

61694 

86168 

94785 

32 

64 

3657 

83130 

119337 

131271 

34 

68 

3886 

111924 

105173 

131691 

36 

72 

4114 

150603 

228516 

251367 

38 

76 

4343 

202560 

316050 

347655 

40 

80 

4571 

272355 

437015 

480717 

42 

84 

4800 

366109 

604180 

664598 

44 

88 

5029 

492048 

835188 

918707 

46 

92 

5257 

661222 

48 

96 

5486 

888473 

50 

100 

5714 

*  i 
{ 
| 
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Table  4 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  40  POUNDS 


Supply  Movement 
Distance 

Days  Number 

Travel  of 

Time  Stages 


Case  1  Case  2 
No  Food  Porters 
Carried  Carry  Opera- 
Own  i'cod  tier, 


Case  3 
Staging 


Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 


Porters  Porters  Porters  Porters  Total 


2 

4 

6 


100 

200 

300 


4 

8 

400 

5 

10 

500 

6 

12 

600 

7 

14 

700 

8 

16 

800 

9 

18 

900 

10 

20 

1000 

11 

22 

1100 

12 

24 

1200 

13 

26 

1300 

14 

28 

1400 

15 

30 

1500 

16 

32 

1600 

17 

34 

1700 

18 

36 

1800 

19 

38 

1900 

20 

40 

2000 

22 

44 

2200 

24 

48 

2400 

26 

52 

2600 

28 

56 

2800 

30 

60 

3000 

32 

64 

3200 

34 

68 

3400 

36 

72 

3600 

?B 

76 

3800 

40 

80 

4000 

42 

84 

4200 

44 

88 

4400 

46 

92 

4600 

48 

96 

4800 

50 

100 

5000 

107 

250 

451 

753 

1259 

2281 

5426 


103 

221 

355 

507 

681 

879 

1104 

1360 

1652 

1984 

2362 

2792 


104 

223 

361 

520 

703 

914 

1158 

1438 

1762 

2135 

2564 

3060 


114 

246 

397 

572 

773 

1006 

1273 

1582 

1938 

2348 

2821 

3366 


3282 

3631 

3995 

3840 

4290 

4719 

4476 

5049 

5554 

5199 

5925 

6517 

6022 

6934 

7627 

6959 

8097 

8907 

8027 

9439 

10383 

9242 

10985 

12083 

12200 

14822 

16305 

16034 

1992° 

21915 

21003 

267.0 

29371 

27444 

35709 

39280 

35793 

47681 

52449 

46614 

63592 

69951 

60641 

84738 

93212 

78821 

112842 

124127 

102385 

150193 

165212 

132928 

195833 

219816 

172517 

265805 

292386 

223830 

353484 

388832 

290340 

470011 

517012 

376547 

624877 

687365 

488266 

830698 

913768 
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Table  5 


k^REMENTS  per  ton  of  through™, 

FOR  PORTER  LOAD  OF  45  POUNDS 


5upply  Movement  Case  1 

Distance  No  Food 


Days 

Carried 

Number 

Travel 

of 

Time 

Stages 

Porters 

“  “  “  - 

1 

2 

89 

2 

4 

178 

3 

6 

267 

4 

A 

<1 

356 

5 

10 

444 

6 

12 

533 

7 

14 

622 

8 

16 

711 

9 

18 

800 

10 

20 

889 

11 

22 

978 

12 

24 

1067 

13 

26 

1156 

1** 

28 

1244 

15 

30 

1333 

16 

32 

1422 

17 

34 

1511 

18 

36 

1600 

19 

38 

1689 

20 

40 

1778 

22 

44 

24 

48 

26 

52 

28 

56 

30 

60 

1956 

2133 

2311 

2489 

2667 


32 

64 

34 

68 

36 

72 

38 

76 

40 

80 

2844 

3022 

3200 

3378 

3556 


42 

44 

46 

48 

50 


:>4 

88 

92 

96 

100 


3733 

3911 

4089 

4267 

4444 


Case  2 

Case  3 

Porters 

Staging 

Carry 

Opera- 

Own  Food 

tion 

Porters 

Porters 

95 

92 

216 

194 

380 

310 

610 

439 

958 

585 

1546 

748 

2756 

931 

6667 

1137 

1368 

1627 


1918 

2245 

2612 

3024 

3486 

4005 

4588 

5243 

5977 

6802 

8767 

11244 

14366 

18301 

23260 

29510 

37387 

47316 

59830 

75601 

95479 

120532 

152108 

191906 

242065 


Case  4 


Staging  Operation 
With  Supervision, 
10  percent  added 

Porters 

Total 

’  *  -  - 

m  n  m 

92 

101 

196 

216 

314 

346 

449 

494 

601 

661 

774 

852 

971 

1068 

1194 

1314 

1447 

1592 

1735 

1909 

2062 

2268 

2433 

2676 

2853 

3139 

3331 

3665 

3874 

4261 

4490 

4939 

5189 

5708 

5983 

6582 

6885 

7573 

7908 

8699 

10389 

11428 

13587 

14946 

17709 

19480 

23022 

25324 

29869 

32856 

38696 

42566 

50073 

55030 

04737 

71210 

83637  92001 
107999  118799 

139401  153341 
179875  197862 
232043  255248 
299285  329214 
385956  424552 


\ 
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Table  6 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  50  POUNDS 


Supply  Movement 
Distance 


Days 

Travel 

Time 


Number 

of 

Stages 


Case  1 
Ho  Food 
Carried 


Porters 


Case  2 

Case  3 

Case 

4 

Porters 

Staging 

Staging  Operation 

Carry 

Opera- 

With  Supervision, 

Own  Food 

tion 

10  percent  added 

Porters 

Porters 

Porters 

Total 

85 

82 

82 

91 

1-1 

173 

175 

192 

328 

275 

278 

306 

512 

387 

394 

434 

773 

512 

525 

577 

1170 

650 

671 

738 

1847 

804 

834 

918 

3265 

974 

1018 

1120 

8108 

1164 

1224 

1347 

1374 

1455 

1601 

1607 

1714 

1885 

1867 

2005 

2205 

2154 

2330 

2563 

2473 

2695 

2965 

2828 

3105 

3416 

3221 

3564 

3921 

3658 

4079 

4487 

4143 

4657 

5123 

4681 

5305 

5835 

5278 

6031 

6634 

6678 

7759 

8535 

8402 

9932 

10925 

10527 

12664 

13931 

13145 

16100 

17710 

16371 

20421 

22463 

20347 

25855 

28441 

25246 

32688 

35957 

31283 

41231 

45409 

38722 

52087 

57296 

47890 

65676 

72243 

59186 

82764 

91040 

73106 

104252 

114678 

90259 

131275 

144403 

111396 

165257 

181783 

137442 

207991 

228790 

1'  I’Uvitfi 
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Table  7 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  55  POUNDS 


Supply  Movement 
Distance 

Days  Number 

Case  1 

No  Food 
Carried 

Case  2 
Porters 
Carry 

Own  Food 

Case  3 
Staging 
Opera¬ 
tion 

Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

a lavbi 

Time 

WA, 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

1 

2 

73 

7b 

74 

75 

82 

2 

4 

14b 

170 

156 

158 

173 

3 

6 

218 

288 

247 

250 

276 

4 

8 

291 

442 

346 

352 

387 

5 

10 

364 

648 

455 

465 

512 

6 

12 

436 

940 

575 

591 

650 

7 

14 

509 

1389 

706 

731 

804 

8 

16 

582 

2162 

851 

886 

974 

9 

18 

655 

3814 

1011 

1058 

1164 

10 

20 

727 

9804 

1186 

1249 

1374 

11 

22 

800 

.'79 

1461 

1607 

12 

24 

673 

1591 

1697 

1867 

13 

26 

945 

1825 

1958 

2154 

14 

28 

1018 

2082 

2249 

2473 

15 

30 

1091 

2364 

2571 

2828 

16 

32 

1164 

2674 

2928 

3221 

17 

34 

1236 

3016 

3325 

3658 

18 

36 

1309 

3391 

3766 

4143 

19 

38 

1382 

3804 

4255 

4681 

20 

40 

1455 

4259 

4798 

5r”8 

22 

44 

1600 

5308 

6071 

6678 

24 

48 

1745 

6577 

7638 

8402 

26 

52 

1891 

8112 

9570 

10527 

28 

56 

2036 

9969 

11950 

13145 

30 

60 

2?  82 

12215 

1488? 

16371 

32 

64 

2327 

14932 

18497 

20347 

34 

68 

2473 

18219 

22951 

25246 

36 

72 

2618 

22194 

28439 

31283 

38 

76 

2764 

27003 

35202 

38722 

40 

80 

2909 

32820 

43536 

47890 

42 

84 

3055 

39856 

53805 

59186 

44 

88 

3200 

48367 

66460 

73106 

46 

92 

3345 

58663 

82053 

90259 

48 

96 

3491 

71116 

101269 

111396 

50 

100 

3636 

86180 

124947 

137442 
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Table  8 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  60  POUNDS 


Supply  Movement 
Distance 


Days 

Number 

Travel 

of 

Time 

Stages 

1 

2 

2 

4 

3 

6 

4 

8 

5 

10 

6 

12 

7 

14 

8 

16 

9 

18 

10 

20 

11 

22 

12 

24 

13 

26 

14 

28 

15 

30 

16 

32 

17 

34 

18 

36 

19 

38 

20 

40 

22 

44 

24 

48 

26 

52 

28 

56 

30 

60 

32 

64 

34 

68 

36 

72 

38 

76 

40 

80 

42 

84 

44 

88 

46 

92 

48 

96 

50 

100 

Case  1 
No  Food 
Carried 


Porters 


67 

133 

200 

267 

333 

400 

467 

533 

600 

667 

733 

800 

867 

933 

1000 

1067 

1133 

1200 

1267 

1333 

1467 

1600 

1733 

1867 

2000 

2133 

2267 

2400 

2533 

2667 

28C0 

2933 

3067 

3200 

3333 


Case  2 

Case  3 

Porters 

Staging 

Carry 

Opera- 

Own  Food 

tion 

Porters 

Porters 

70 

68 

154 

143 

258 

224 

388 

312 

557 

409 

786 

514 

1113 

630 

1616 

755 

2493 

892 

4405 

1042 

11628 

3205 

1384 

1578 

1790 

2022 

2275 

2551 

2852 

3181 

3539 

4358 

5333 

S494 

7877 

9523 

11485 

13821 

16603 

19917 

23864 

28564 

34163 

40830 

48771 

58229 


Case  4 

Staging  Operation 
With  Supervision, 


10  percent 

added 

Porters 

Total 

68 

75 

143 

158 

226 

249 

317 

349 

418 

459 

528 

581 

649 

714 

783 

861 

930 

1023 

1092 

1201 

1270 

1397 

1467 

1613 

1683 

1851 

1920 

2112 

2182 

2400 

2470 

2717 

2787 

3066 

3136 

3449 

3520 

3872 

3943 

4337 

4920 

5412 

6104 

6714 

7538 

8292 

9276 

10204 

11381 

12520 

13932 

15325 

17022 

18724 

20766 

22842 

25301 

27831 

30796 

33876 

37453 

41198 

45517 

50069 

55288 

60817 

67124 

73837 

81465 

89611 

MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  65  POUNDS 


Supply  Movement 

Case  1 

Case  2 

Cast:  3 

Distance 

No  Food 

Porters 

Staging 

Carried 

Carry 

Opera- 

Days 

Number 

Own  Food 

tion 

Travel 

of 

Time 

Stages 

Porters 

Porters 

Porters 

1 

2 

62 

64 

«»  •  tm  — 

63 

2 

4 

123 

140 

131 

3 

6 

185 

233 

205 

4 

8 

246 

346 

285 

5 

10 

308 

489 

372 

6 

12 

369 

676 

466 

7 

14 

431 

928 

568 

8 

16 

492 

1290 

678 

9 

18 

554 

1852 

798 

10 

20 

615 

2841 

928 

11 

22 

677 

5046 

1069 

12 

24 

738 

14286 

1222 

13 

26 

800 

1387 

14 

28 

862 

1567 

15 

30 

923 

1762 

16 

32 

985 

1973 

17 

34 

1046 

2201 

18 

36 

1108 

2450 

19 

38 

1169 

2719 

20 

40 

1231 

3010 

22 

44 

1354 

3669 

24 

48 

1477 

4444 

26 

52 

1600 

5354 

28 

56 

1723 

6424 

30 

60 

1846 

7682 

32 

64 

1969 

9160 

34 

68 

2092 

10897 

36 

72 

2215 

12940 

38 

76 

2338 

15340 

40 

80 

2462 

18162 

42 

84 

2585 

21479 

44 

88 

2708 

25377 

46 

92 

2831 

2S959 

48 

96 

2954 

35345 

50 

100 

3077 

41676 

Case  4 


Staging  Operation 
With  Supervision, 
10  percent  added 

Porters 

Total 

63 

T9 

132 

145 

207 

228 

289 

318 

379 

417 

477 

524 

5u» 

642 

701 

771 

829 

912 

969 

1066 

1122 

1234 

1289 

1418 

1471 

1618 

1671 

1838 

1888 

2C77 

2127 

2339 

2387 

2625 

2671 

2938 

2982 

3280 

3321 

3653 

4098 

4508 

5025 

5528 

6132 

6746 

7455 

8200 

9033 

9937 

10919 

12011 

13170 

14487 

15859 

17445 

9069 

20976 

-2903 

25193 

274  31 

30229 

32948 

36242 

39476 

43423 

47271 

51998 

56579 

62237 

-27- 


Table  10 


MANPOWER  REQUIREMENTS  PER  TON 
FOR  PORTER  LOAD  OF 


OF  THROUGHPUT  PER  DAY 
70  POUNDS 


Supply  Movement  Case  1 

Distance  No  Food 

Carried 

Days  Number 

Travel  of  - _ _ _ 

Time  Stages  Porters 

1  2  57 

2  4  114 

3  6  171 

4  3  229 

5  1C  286 

6  1?  343 

7  14  400 

8  16  457 

9  18  514 

10  20  571 

11  22  629 

12  24  686 

13  26  743 

14  20  800 

15  30  857 

15  32  914 

17  34  97i 

18  36  1329 

19  38  1086 

20  40  1143 

22  44  1257 

?4  48  1371 

26  52  1486 

28  56  1600 

30  60  1714 

32  54  1829 

34  58  1943 

38  72  2057 

38  76  2171 

40  80  2286 

42  84  2400 

44  88  2514 

46  92  2629 

48  36  2743 

50  100  2857 


Case  7 

Case  3 

Porters 

Staging 

Carry 

Opera- 

Own  Food 

tion 

Porters 

Porters 

59 

58 

129 

121 

212- 

189 

312 

262 

436 

340 

592 

425 

796 

517 

1074 

615 

1473 

721 

2096 

836 

3207 

959 

5742 

1092 

17333 

1236 

1391 

1557 


1737 

1931 

2140 

2365 

2608 

3152 

3784 

4518 

5372 

6364 

7517 

8858 

10415 

12225 

14328 

16773 

19614 

22916 

26753 

31212 


Case  4 


Staging  Operation 
With  Supervision, 
10  percent  added 

Porters 

Total 

58 

64 

122 

134 

191 

210 

265 

Aft  ft 

346 

381 

435 

478 

530 

583 

634 

693 

747 

822 

870 

957 

1003 

1103 

1147  1262 

1304  1435 

1475  1623 

1660  1926 


1861 

2047 

2080 

2288 

2317 

2549 

2575 

2832 

2854 

3140 

3488 

3837 

4236 

4659 

5117 

5629 

6157 

6773 

7383 

8122 

8829 

9712 

10535 

11589 

12547 

13802 

14920 

16412 

17718 

19490 

21018 

23120 

24911 

27402 

29501 

32451 

34916 

38407 

41301 

*<5431 
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Table  11 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  75  POUNDS 


Supply  Movement 

Case  1 

Case  ? 

Ccl£6  3 

Case  4 

Distance 

No  Food 

Porters 

Staging 

Staging  Operation 

Carried 

Carry 

Opera- 

With  Super 

vision. 

Days 

Travel 

Number 

of 

Own  Food 

tion 

10  percent 

added 

Time 

•  f»  m  m 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

1 

2 

53 

55 

54 

54 

60 

2 

4 

107 

119 

113 

113 

124 

3 

s 

160 

195 

17  5 

177 

194 

4 

8 

213 

2  54 

242 

245 

2/0 

%J 

10 

267 

393 

314 

319 

351 

6 

12 

32C 

527 

391 

399 

439 

7 

34 

373 

697 

474 

435 

534 

8 

16 

427 

920 

562 

579 

637 

9 

18 

480 

1223 

658 

680 

747 

10 

20 

533 

1661 

760 

788 

967 

11 

22 

587 

2350 

069 

906 

997 

12 

24 

640 

3593 

987 

1033 

1136 

13 

26 

693 

6500 

1113 

1170 

1287 

14 

28 

747 

21212 

1248 

1318 

1450 

15 

30 

800 

1393 

3.478 

1626 

16 

32 

853 

1549 

1651 

1816 

17 

34 

907 

1716 

1833 

2022 

18 

36 

960 

1695 

2040 

2244 

19 

38 

1013 

2087 

2258 

2483 

20 

40 

1067 

2293 

2493 

2742 

22 

44 

1173 

2752 

3022 

3324 

24 

48 

1280 

3279 

3639 

4003 

26 

52 

1387 

3886 

4359 

4794 

28 

56 

1493 

4584 

5199 

5718 

30 

60 

1600 

5388 

6178 

6796 

32 

64 

1707 

6313 

7322 

8054 

34 

68 

1813 

7377 

8656 

9521 

36 

72 

1920 

8602 

1^212 

11233 

38 

76 

2027 

10012 

12028 

13231 

40 

80 

2133 

11634 

14147 

15561 

42 

84 

2240 

13501 

16619 

18281 

44 

88 

2347 

15649 

19503 

21453 

46 

92 

2453 

18121 

22868 

25155 

48 

96 

2560 

20966 

26794 

29474 

50 

100 

2667 

24239 

31375 

34512 

MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  80  POINDS 


Supply  Movement 
Distance 


Days 

Number 

Travel 

of 

Time 

Stages 

1 

2 

2 

4 

3 

6 

r 

8 

10 

6 

12 

7 

14 

8 

16 

9 

18 

10 

20 

11 

22 

12 

24 

13 

26 

14 

28 

15 

30 

16 

32 

17 

34 

18 

36 

19 

38 

20 

40 

2? 

44 

24 

48 

26 

52 

28 

56 

30 

60 

32 

64 

34 

68 

36 

72 

38 

76 

40 

80 

42 

84 

44 

88 

46 

92 

48 

96 

50 

100 

Case  1 
No  Food 
Carried 


Porters 


50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

80C 

850 

900 

950 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 


Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

Porters  Total 


Case  2 
Porters 
Carry 
Own  Food 

Porters 


52 

111 

180 

261 

358 

475 

620 

804 

1045 

1376 

1855 

2614 

4000 

7330 

20316 


Case  3 
Staging 
Opera¬ 
tion 

Porter3 


51 

105 

163 

225 

291 

362 

437 

518 

604 

696 

794 

899 

1012 

1131 

1259 

1396 

1542 

1698 

1864 

2042 

2435 

2883 

3394 

3977 

4643 

5402 

6268 

7257 

8384 

9671 

11138 

12812 

1472? 

16902 

19388 


A 

106 

165 

228 

296 

369 

448 

532 

623 

721 

826 

938 

1060 

1190 

1331 

1481 

1643 

1818 

2005 

2207 

2656 

3175 

3775 

4469 

5271 

6197 

7268 

506 

9936 

11590 

13500 

15709 

18261 

21211 

24620 


56 

116 

181 

251 

325 

406 

492 

585 

685 

793 

908 

1032 

1166 

1309 

1464 

1630 

1808 

2000 

2206 

2427 

2921 

3493 

4153 

•>  **  *  r 

5798 

6817 

7995 

9357 

10930 

12749 

14850 

17280 

20087 

23332 

27082 
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Table  13 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  TOAD  OF  85  POUNDS 


Supply  Movement 
Distance 

Days  Number 

Travel  of 

Time  Stages 


1 

2 

3 

4 

5 

o 

7 

8 
9 

10 

11 

12 

13 

14 

15 


2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 


Case  1  Case  2  Case  3 
No  Fojd  Porters  Staging 

Carried  Carry  Opera- 

Own  Food  tion 


Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 


Porters  Porters  Porters  Porters  Total 


47 

94 

141 

188 

235 

282 

329 

376 

424 

471 

518 

565 

612 

659 

706 


f  9 
104 
168 
242 
329 

*  .1 
558 
714 
913 
1174 

1532 
20  j5 
2889 
4430 
8242 


48 

99 

153 

213 

272 

337 

406 

480 

559 

642 

731 

826 

926 

1034 

1148 


48 

99 

154 

213 

276 

343 

415 

492 

575 

663 

758 

859 

968 

1084 

1208 


53 

109 

169 

234 

303 

377 

457 

541 

632 

730 

834 

945 

1065 

1192 

1329 


16 

17 

18 

19 

20 

32 

34 

36 

38 

40 

753 

800 

847 

894 

941 

33333 

1269 

1398 

1535 

1681 

1837 

1341 

1484 

1637 

1800 

1975 

1476 

1632 

1800 

1S30 

2172 

22 

24 

25 

28 

30 

44 

46 

52 

56 

60 

1035 

1129 

1224 

1318 

1412 

2178 

2565 

3003 

3499 

4060 

2363 

2807 

3316 

3900 

4569 

2599 

3088 

3648 

42S0 

5026 

o2 

34 

36 

38 

40 

64 

68 

72 

76 

80 

1506 

1600 

1694 

1788 

1  882 

4695 

5415 

6229 

7151 

8196 

5335 

6214 

7221 

8^76 

9693 

5869 

6836 

7943 

9213 

10668 

42 

44 

46 

48 

50 

34 

88 

92 

96 

100 

1976 

2071 

2165 

2259 

2353 

9378 

10716 

12232 

13947 

1589C 

11215 

12952 

14944 

17227 

18843 

12336 

14248 

16438 

18949 

21827 

i _ jt 
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Table  L4 

MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  PORTER  LOAD  OF  90  POUNDS 


Supply  Movement 
Distance 

Days  Number 

Travel  of 

Case  1 

No  iood 
Carried 

Case  2 
Porters 
Carry 

Own  Food 

Case  3 
Staging 
Opera¬ 
tion 

Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

Time 

m  —  mi 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

J. 

2 

44 

46 

/5 

45 

50 

2 

4 

89 

98 

93 

93 

103 

3 

6 

133 

1'5  7 

144 

145 

159 

4 

8 

178 

225 

197 

200 

220 

b 

10 

222 

304 

254 

258 

284 

6 

12 

267 

397 

315 

320 

352 

7 

14 

311 

508 

379 

387 

426 

8 

16 

356 

643 

447 

458 

504 

9 

18 

400 

810 

519 

533 

587 

10 

20 

444 

1024 

596 

614 

S76 

11 

22 

489 

1305 

677 

700 

770 

12 

■•4 

533 

1693 

763 

792 

871 

13 

26 

578 

2261 

854 

890 

979 

14 

28 

622 

3175 

951 

994 

1094 

IS 

30 

667 

4886 

1053 

1106 

1216 

16 

32 

711 

9249 

1162 

1225 

1347 

-  7 

34 

756 

43590 

1278 

1351 

I486 

18 

1  Q 

36 

800 

1400 

I486 

1635 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 


40 

44 

48 

52 

56 

60 

64 

68 

72 

76 

80 

84 

88 

92 

96 

100 


889 

978 

1067 

1156 

1244 

1333 

1422 

1511 

1600 

1689 

1778 

1867 

1956 

2044 

2133 

2222 


1530 

1667 

1968 

2306 

26% 

3113 

3594 

4134 

4742 

5426 

6194 

7059 

8031 

9124 

10353 

11735 

13290 


1630 

1784 

2123 

2509 

2947 

3446 

4014 

4659 

5394 

6229 

7180 

8261 

9491 

10890 

12482 

14293 

16353 


1794 

1963 

2335 

2759 

3242 

3791 

4415 

5125 

5933 

6852 

7898 

9087 

10440 

11979 

13730 

15722 

17969 
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VI.  TABLES.  PART  II:  PORTER  REQUIREMENTS  FOR  SPECIFIC  COMBINATIONS 
OF  LOAD  CAP AC ITt  AND  DAILY  TRAVEL 

The  tables  in  this  section  are  similar  to  those  o£  Sec.  V,  but 
are  for  eight  specific  combinations  of  payload  and  daily  travel  distance, 
so  that  the  distance  of  supply  movement  is  shown  in  terms  of  miles  and 
kilometers  as  well  as  number  of  stages.  These  correspond  to  the  porter 
workload  factors  of  Table  1  as  follows: 

Table  15,  30  pounds  and  9.3  miles  (15  km),  corresponds  to  Viet 
Minh  planning  factors  for  carrying  rice  or  anmunition  in  mountainous 
terrain  by  day. 

Table  16,  30  pounds  and  7.5  miles  (12  km),  corresponds  to  Viet 
Minh  factors  for  rice  or  ammunition  in  mountainous  areas  at  night. 

Table  17,  4C  pounds  and  15.5  miles  (75  km),  corresponds  to  Viet 
Minh  factors  for  anmunition  in  flat  terrain  by  day. 

Table  18,  40  pounds  and  12.4  miles  (20  km),  corresponds  to  Viet 
Minh  factors  for  anmunition  in  flat  terrain  at  night. 

Table  19,  50  pounds  and  17.14  miles  (2i>.3  km),  is  from  RAND  sources 
and  is  based  on  Viet  Minh  experience. 

Table  20,  55  pounds  and  15.5  miles,  corresponds  to  Viet  Minh 
factors  for  transporting  rice  in  flat  terrain  by  day. 

Table  21,  55  pounds  and  12.4  miles,  corresponds  to  Viet  Minh 
factors  for  rice  in  flat  terrain  at  night. 

Table  22,  60  pounds  and  9  miles,  corresponds  to  the  planning 
factors  used  for  porterage  in  the  Himalayan  mountains  in  a  RAND  analysis. 

The  explanatory  remarks  on  page  14  for  Tables  2  through  14  also 
apply  to  Tables  15  through  22. 
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TaL le  15 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  DAILY  TRAVEL  OF  9.30  MILES  AND  MAXIMUM  LOAD 
OF  30  POUNDS  PER  MAN 


Supply  Movement  Distance 


Case  1 
No  Food 
Carried 


Miles 

Km 

Stages 

Porters 

*  "" 

•  •  “  “ 

•  —  m  ~  m  m 

10 

16.1 

2.15 

143 

20 

32.2 

4.30 

287 

30 

48.3 

6.45 

430 

40 

64.4 

8.60 

573 

50 

80. a 

10.75 

717 

60 

96.  b 

12.90 

860 

70 

112.7 

15.05 

1004 

80 

128.8 

17.20 

1147 

90 

144.9 

19.35 

1290 

100 

161.0 

21.51 

1434 

110 

177.1 

23.66 

1577 

120 

193.2 

25.81 

1720 

130 

209.3 

27.96 

1864 

140 

225.4 

30.11 

2007 

150 

241.5 

32.26 

2151 

160 

257.6 

34.41 

2294 

170 

273.7 

36.56 

2437 

180 

289.8 

<8.71 

2581 

190 

305.9 

40  86 

2724 

200 

322.0 

43.01 

2867 

220 

354.2 

*♦7.31 

3154 

240 

386.4 

51.61 

3441 

260 

418.6 

55.91 

3728 

280 

450.8 

60.22 

4014 

300 

483.0 

64.52 

4301 

320 

515.2 

68.82 

4588 

340 

547.4 

73.12 

4875 

360 

579.6 

77.42 

5161 

380 

611.8 

81.72 

5448 

400 

644.0 

86.02 

5735 

U20 

676.2 

90.32 

6022 

440 

708,4 

94.62 

6308 

460 

740.6 

98.92 

6595 

480 

772.8 

103.23 

6882 

500 

805.0 

107,53 

7168 

Case  2 

Case  3 

Case  4 

Porters 

Staging 

Staging  Operatioi 

Carry 

Opera- 

With  Supervise  i, 

Own  Food 

tion 

10  percent  added 

Porters 

Porters 

Porters 

Total 

l'  “  ■  • 

360 

151 

152 

167 

437 

332 

337 

371 

838 

550 

564 

620 

1787 

312 

841 

925 

5567 

1126 

1  '.80 

1298 

1505 

1595 

1755 

1960 

2103 

2314 

2506 

2724 

2997 

3163 

3484 

3833 

3953 

4414 

4856 

4903 

5551 

6107 

6044 

6943 

7637 

7416 

0645 

9509 

9065 

10727 

11800 

11047 

13274 

14602 

13429 

16390 

18029 

16293 

20202 

22222 

19736 

24866 

27352 

23C74 

30570 

33627 

28848 

37549 

41304 

42014 

56530 

62183 

61037 

84937 

93430 

88523 

127448 

140193 

128237 

191067 

210174 

1S5619 

286276 

314903 

268529 

428759 

471635 

388324 

641990 

706189 

561413 

811506 

961099 

1057209 
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Table  16 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUCTPUT  PER  DAY 
FOR  DAILY  TRAVEL  OF  7.50  MILES  AND  MAXIMUM  LOAD 
OF  30  POUNDS  PER  MAN 


Supply  Movement  Distance 

Case  1 

No  Food 

Case  2 
Porters 

Case  3 
Staging 

Case  4 

Staging  Operation 

Carried 

Carry 

Opera- 

With  Supervisions 

Miles 

Own  Food 

tion 

10  percent 

added 

Km 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

10 

16.1 

2.67 

178 

209 

191 

193 

2*2 

20 

32.2 

5.33 

356 

5eo 

432 

440 

484 

30 

48.3 

8.00 

533 

1423 

733 

758 

833 

40 

64.4 

10.67 

711 

5212 

1113 

1165 

1282 

50 

80.5 

13.33 

889 

1589 

1689 

1858 

60 

96.6 

16.00 

1067 

2188 

2361 

2597 

70 

112.7 

18.67 

1244 

2940 

3224 

3547 

80 

128.8 

21.33 

1422 

3885 

4333 

4766 

90 

144.9 

24.00 

1600 

5071 

5756 

6331 

100 

161.0 

26.67 

1778 

6563 

7583 

8341 

110 

177.1 

29.33 

1956 

8436 

9929 

10922 

120 

193.2 

32.00 

2133 

10789 

12941 

14235 

130 

209.3 

34.67 

2311 

13746 

16808 

18489 

140 

225.4 

37.33 

2489 

17460 

21774 

23951 

150 

241.5 

40.00 

2667 

22127 

28150 

30965 

160 

257.6 

42.67 

2844 

27989 

36336 

39969 

170 

273.7 

45.33 

3022 

35355 

46847 

51531 

180 

289.8 

48.00 

3200 

44607 

60342 

66376 

190 

305.9 

50.67 

3378 

56232 

77670 

85437 

200 

322.0 

53.33 

3556 

70836 

99919 

109911 

220 

354.2 

58.67 

3911 

112232 

165163 

181680 

240 

386.4 

64,00 

4267 

177568 

272724 

299996 

260 

416  6 

69.33 

4622 

280688 

450045 

495050 

280 

450.8 

74.67 

4978 

443443 

742372 

816610 

300 

483.0 

80.00 

5333 

700319 

320 

515.2 

85.33 

5689 

340 

547.4 

90.67 

6C44 

360 

579.6 

96,00 

6400 

380 

611.8 

101.33 

6756 

400 

644.0 

106.67 

7111 

420 

676.2 

112.00 

7467 

440 

708.4 

117.33 

7822 

460 

740,6 

122.67 

8178 

480 

772.8 

128.00 

8533 

500 

805.0 

133.33 

8889 
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Table  17 

MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  DAILY  TRA17L  OF  15.50  MILES  AND  MAXIMUM  LOAD 
OF  40  POUNDS  PER  MAN 


Supply  Movement 

Distance 

Case  1 

No  Food 
Carried 

Case  2 
Porters 
Carry 
Own  Food 

Case  3 
Staging 
Opera¬ 
tion 

Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

Miles 

Km 

Stages 

Porters 

Porters 

Porters 

Porters 

Total 

10 

16.1 

1.29 

65 

66 

65 

65 

72 

20 

32.2 

2.58 

129 

144 

136 

137 

150 

30 

48.3 

3.87 

194 

240 

213 

215 

236 

40 

64.4 

5.16 

258 

358 

297 

301 

331 

50 

80.5 

6.45 

323 

508 

388 

395 

434 

60 

96.6 

7.74 

387 

706 

487 

498 

548 

70 

112.7 

9.03 

452 

978 

594 

611 

672 

80 

128.8 

10.32 

516 

1375 

711 

735 

809 

90 

144.9 

11.61 

581 

2010 

339 

871 

958 

100 

161.0 

12.90 

645 

3186 

977 

1020 

1122 

110 

177.1 

14.19 

710 

6116 

1127 

1183 

1301 

120 

193.2 

15.48 

774 

26172 

1291 

13b. 

1498 

130 

209.3 

16.77 

839 

1469 

1558 

1714 

140 

225.4 

18.06 

903 

1662 

1773 

1950 

150 

241.5 

19.35 

968 

1872 

2008 

2209 

160 

257.6 

20.65 

1032 

2101 

2267 

2493 

170 

273.7 

21.94 

1097 

2349 

2550 

2805 

180 

289.8 

23.23 

1151 

2619 

2860 

3146 

190 

305.9 

24.52 

1226 

2913 

3200 

3520 

200 

322.0 

25.81 

1290 

3232 

3572 

3930 

220 

354.2 

28.39 

1419 

3957 

4429 

4872 

240 

386.4 

30.97 

1548 

4814 

5457 

6003 

260 

418.6 

33.55 

1677 

5827 

6693 

7363 

280 

450.8 

36.13 

1806 

7024 

8178 

8996 

300 

483.0 

38.71 

1935 

8440 

9962 

10959 

320 

515.2 

41.29 

2065 

10113 

12106 

13316 

340 

547.4 

4^.87 

2194 

12092 

14681 

16149 

360 

579.6 

4b. 45 

2323 

14  430 

17775 

19552 

380 

611.8 

49.03 

2452 

17195 

21491 

23641 

400 

644.0 

51.61 

2581 

20464 

25957 

28553 

420 

676.2 

54.19 

2710 

24328 

31322 

34454 

440 

708.4 

56.77 

2839 

28896 

37768 

41545 

460 

740.6 

59.35 

2968 

34296 

45512 

50064 

480 

772.8 

61.94 

3097 

40680 

54816 

60298 

500 

805.0 

64.52 

3226 

48226 

65995 

72594 

-36- 


Table  18 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  DAILY  TRAVEL  OF  12.40  MILES  AND  MAXIMUM  LOAD 
OF  40  POUNDS  PER  MAN 


Supply  Movement 

Distance 

Case  1 

No  Food 
Carried 

Case  2 
Porters 
Carry 
Own  Food 

Case  3 
Staging 
Opera¬ 
tion 

Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

Miles 

Km 

Stages 

Porters_ 

_Porters_ 

_Porterr,_ 

Porters  Total 

10 

16.1 

1.61 

81 

84 

82 

82 

91 

20 

32.2 

3.23 

161 

190 

174 

175 

192 

30 

48.3 

4.84 

242 

326 

275 

279 

306 

40 

64.4 

6.4-5 

323 

508 

388 

395 

434 

50 

80,5 

8.06 

403 

766 

513 

525 

578 

60 

96.6 

9.68 

484 

1156 

652 

672 

739 

70 

112,7 

11.29 

565 

1818 

806 

836 

919 

80 

128.8 

12.90 

645 

3186 

977 

1020 

1122 

90 

144.9 

14.52 

726 

7687 

1167 

1226 

1349 

100 

161.0 

16.13 

806 

1378 

1458 

1603 

110 

177.1 

17.74 

887 

1612 

1717 

1889 

120 

193.2 

19.35 

969 

1872 

2008 

2209 

130 

209.3 

20.97 

1048 

2161 

2335 

2568 

140 

225.4 

22.58 

1129 

2481 

2701 

2971 

150 

241.5 

24.19 

1210 

2837 

3112 

3423 

160 

257.6 

25.81 

1290 

3232 

3572 

3930 

170 

273.7 

27.42 

1371 

3671 

4080 

4498 

180 

289.8 

29.03 

1452 

4158 

4669 

5135 

190 

305.9 

30.65 

1532 

4699 

5316 

5850 

200 

322.0 

32.26 

1613 

5299 

6047 

6652 

220 

354.2 

35.48 

1774 

6706 

7781 

8559 

240 

366.4 

38.71 

1935 

8440 

9962 

10959 

260 

418.6 

41.94 

2097 

10577 

12706 

13976 

280 

450.8 

45.16 

2258 

13212 

16157 

17772 

300 

483.0 

48.39 

2419 

16460 

20497 

22547 

320 

515.2 

51.61 

2581 

20464 

25957 

28553 

340 

547.4 

54.84 

274  2 

25399 

32825 

36107 

360 

579.6 

58.06 

2903 

31483 

41463 

45609 

380 

611.8 

61.29 

3065 

38982 

52328 

57561 

400 

644.0 

64.52 

3226 

48226 

65995 

72594 

420 

676,2 

67.74 

3387 

59622 

83185 

?1504 

440 

708.4 

70.97 

3548 

73669 

104808 

115289 

460 

740.6 

74.19 

3710 

90984 

132006 

145206 

480 

772.8 

77.42 

3871 

112329 

166216 

182837 

500 

805.0 

80.65 

4032 

138640 

209246 

230171 
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Table  19 


Sirs- 

OF  50  POUNDS  PER  MAN 


Supply  Movement  Distance 


Miles  Km 

Stages 

**  •  • 

*  -  -  - 

•  -  •  . 

10 

16.1 

1.17 

20 

32.2 

2.33 

30 

48.3 

3.50 

40 

64.4 

4.67 

50 

80.5 

5.83 

60 

96.6 

7.00 

70 

112.7 

8.17 

80 

128.8 

9.33 

90 

144.9 

10.50 

100 

161.0 

11.67 

110 

177.1 

12.84 

120 

193.2 

14.00 

130 

209.3 

15.17 

140 

225.4 

16.34 

150 

241.5 

17.50 

160 

257.6 

18.67 

170 

273.7 

19.84 

180 

289.8 

21.00 

190 

305.9 

22.17 

200 

322.0 

23.34 

220 

354.2 

25.67 

240 

386.4 

28.00 

260 

416.6 

30,34 

280 

450.6 

32.67 

300 

483.0 

35.01 

320  515.2  37.34 
340  547.4  39.67 
360  579.6  42.01 
380  611.8  44.34 
400  644.0  46.67 

*♦20  676.2  49.01 
440  708.4  51.34 
460  740.6  53.68 
*»80  772.8  56.01 
500  805.0  58.34 


Case  1 

Case  2 

Case  3 

No  Food 
Carried 

Porters 

Carry 

Staging 

Opera- 

Own  Food 

tion 

Porters 

Porters 

_ Porters 

47 

47 

47 

93 

101 

97 

140 

162 

150 

187 

232 

206 

233 

315 

266 

Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 

_ Porte rs_  _  Totj»l_ 

47  52 

97  107 

151  166 

208  229 
269  296 


280  413 
327  531 
373  675 
420  856 
467  1090 


329  335 
397  405 
469  460 
545  560 
626  645 


368 

445 

528 

616 

710 


513 

560 

607 

653 

700 


1404 

1848 

2523 

3571 


712 

804 

901 

1005 

1115 


737 

835 

939 

1051 

1171 


811 

918 

1033 

1156 

1288 


747  14117 

793 

840 

887 

933 


1232 

1356 

1488 

1629 

1778 


1299  1428 
1435  1579 
1581  1739 
1738  1911 
1905  2095 


1027 

1120 

1214 

1307 

1400 


2105 

2474 

2892 

3363 

3895 


2274 

2696 

3179 

3731 

4362 


2501 

2966 

3497 

4104 

4798 


1494 

1587 

1680 

1774 

186? 


4497 

5176 

5944 

6811 

7790 


5083  5591 

590?  6497 

5849  7533 

7925  8718 

9156  10071 


1960 

2054 

2147 

2240 

2334 


8896  10563 
10146  12170 
11557  14008 
13152  16109 
14953  18511 


11619 

13388 

15409 

17720 

20362 
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Table  20 


MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  DAILY  TRAVEL  OF  15.50  MILES  AND  MAXIMUM  10AD 
OF  55  POUNDS  PER  MAN 


Supply  Movement  Distance  „  _  . 

________  _ _  No  Food 

Carried 


Milee 

Km 

Stages 

Porters 

10 

16.1 

1.29 

47 

20 

32.2 

2.58 

94 

30 

48.3 

3.87 

141 

40 

64.4 

5.16 

188 

50 

8C.5 

6.45 

235 

60 

96.6 

7.74 

282 

70 

112.7 

9.03 

328 

80 

128.8 

10.32 

375 

90 

144.9 

11.61 

422 

100 

161.0 

12.90 

469 

110 

177.1 

14.19 

516 

120 

193.2 

15.48 

563 

130 

209.3 

16.77 

610 

140 

22o.4 

18.06 

657 

150 

241.5 

19.35 

704 

160 

257.6 

20.65 

751 

170 

273.7 

21.94 

798 

180 

289.8 

23.23 

145 

190 

305.9 

24.52 

891 

200 

322.0 

25.81 

938 

220 

354.2 

28.39 

1032 

240 

386.4 

30.97 

1126 

260 

418.6 

33.55 

1220 

280 

450.8 

36.13 

1314 

300 

483.0 

38.71 

1408 

320 

515.2 

41.29 

1501 

340 

547.4 

43.87 

1595 

360 

579.6 

46.45 

1689 

380 

611.8 

49.03 

1783 

400 

644.0 

51.61 

1877 

•*20 

676.2 

54.19 

1971 

440 

708.4 

56.77 

2065 

460 

740.6 

59.35 

2158 

480 

772.8 

61.94 

2252 

500 

805.0 

64.52 

2346 

Case  2 

Case  3 

Case  4 

Porters 

Staging 

Staging  Operation 

Carry 

Opera- 

With  Supervision, 

Own  Food 

tion 

10  percent 

added 

Porters 

Porters 

Porters 

a»  •• 

Total_ 

4B 

47 

47 

52 

102 

97 

98 

ioe 

164 

151 

152 

167 

235 

208 

210 

231 

319 

268 

272 

299 

419 

332 

338 

372 

540 

401 

409 

45C 

688 

473 

485 

533 

875 

550 

566 

622 

1117 

633 

652 

718 

1445 

720 

745 

820 

1914 

813 

844 

929 

2636 

911 

950 

1045 

3899 

1016 

1064 

1170 

6664 

1128 

1185 

1304 

17563 

1247 

1315 

1447 

1373 

1454 

1600 

1507 

1603 

1763 

1650 

1762 

1938 

1801 

1932 

2125 

2134 

2308 

2539 

2510 

2739 

3013 

2936 

3232 

3555 

3417 

3796 

4176 

3961 

4442 

4886 

4576 

5180 

5698 

5271 

6025 

6628 

6057 

69S2 

7691 

6946 

8099 

8908 

7950 

9365 

10301 

909b 

10613 

11895 

10371 

12471 

13718 

11823 

14367 

15804 

13465 

16538 

18192 

15322 

19021 

20923 
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Table  21 


manpower  requirements  per  ton  of  throughput  per  day 

FOR  DAILY  TRAVEL  OF  12.40  MILES  AMO  MAXIMUM  LOAD 
OF  55  POUNDS  PER  MAN 


Supply  Movement  Distance 


Case  1 
No  Food 
Cax'ried 


Miles 

Km 

Stages 

•  •  m 

m  «■  m 

•  am  « 

10 

16.1 

1.61 

20 

32.2 

3.23 

30 

48.3 

4.84 

40 

64.4 

6.45 

50 

80.5 

8.06 

60 

96.6 

9.68 

70 

112.7 

11.29 

80 

128,8 

12.90 

90 

144.9 

14.52 

100 

161.0 

16.13 

Porters 

59 

117 

176 

235 

293 

352 

411 

469 

528 

587 


HO  177.1  17.74 
120  193.2  19.35 
130  209c  3  20.97 
140  225.4  22.58 
150  241.5  24.19 


645 

704 

762 

821 

880 


160 

257.6 

25.81 

938 

170 

273.7 

27.42 

997 

180 

289.8 

23.03 

1056 

190 

305.9 

30.65 

1114 

200 

322.0 

32.26 

1173 

220 

354.2 

35 .48 

1290 

240 

386.4 

38.71 

1408 

260 

418.6 

41.94 

1525 

280 

450.6 

45.16 

1642 

300 

483.0 

48.39 

1760 

320 

515.2 

51.61 

1877 

340 

547.4 

54.84 

1994 

360 

579.6 

53.06 

2111 

380 

611.8 

61.29 

2229 

400 

644.0 

64.5.? 

2346 

420 

676.2 

67.74 

2463 

440 

708.4 

70.97 

2581 

460 

740.6 

74.19 

2698 

480 

772.8 

77.42 

2815 

500 

805.0 

80.65 

2933 

Case  2 
Porters 
Carry 
Own  Food 


Porters 

60 

132 

216 

319 

447 

610 

823 

1117 

1546 

2232 

3502 

6664 

28212 


Case  4 

Staging  Operation 
With  Supervision, 
10  percent  added 


Case  3 
Staging 
Opera¬ 
tion 


Porters 

•  •  m 

60 

124 

193 

268 

349 

436 

531 

633 

743 

861 

989 

1128 

1277 

1439 

1613 

1801 

2004 

2224 

2461 

2717 

3291 

3961 

4741 

5652 

6713 

7350 

9393 

11075 

13036 

15322 

17987 

21095 

24718 

28941 

33866 


Porters 

»  •  •  i 

60 

124 

195 

272 

355 

446 

545 

652 

769 

896 

1035 

1185 

1349 

1527 

1721 

1932 

2161 

2411 

2682 

2977 

3648 

4442 

5381 

6492 

7808 

9365 

11207 

13387 

15967 

19021 

22635 

26911 

31973 

37962 

45051 


Total 

66 

137 

214 

299 

391 

491 

599 

/18 

846 

986 

1  J.38 
1304 
1484 
1680 
1893 

2122 

2377 

2652 

2950 

3275 

4013 

4886 

5919 

7142 

8589 

10301 

12328 

14726 

17564 

20923 

24898 

29603 

35170 

41759 

49556 


1 

'A 
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Table  22 

MANPOWER  REQUIREMENTS  PER  TON  OF  THROUGHPUT  PER  DAY 
FOR  DAILY  TRAVEL  OF  9.00  MILES  AND  MAXIMUM  LOAD 
OF  60  POUNDS  PER  MAN 


Supply  Movement  Distance  1 , 

......... _ _ _  No  Food 

Carried 


Miles 

Km 

Stages 

Porters 

10 

16.1 

2.22 

74 

20 

32.2 

4.44 

H*8 

30 

48.3 

6.67 

222 

40 

64. •' 

8.89 

296 

SO 

80.  i 

11.11 

370 

60 

96.6 

13.33 

444 

70 

112.7 

15.56 

519 

80 

128.8 

17.78 

593 

90 

144.9 

20.00 

667 

100 

161.0 

22.22 

741 

V  J 

177.1 

24.44 

815 

120 

193.2 

26.67 

S89 

130 

209.3 

28.89 

963 

140 

225.4 

31.11 

1037 

150 

241.5 

33.33 

1111 

160 

257.6 

35.56 

1185 

170 

273.7 

37.78 

1259 

180 

289.8 

40.00 

1333 

190 

305.9 

42.22 

1407 

200 

322.0 

44.44 

1481 

220 

354.2 

4Q.89 

1630 

240 

386.4 

53.33 

1778 

260 

41d,6 

57.78 

1926 

280 

450.8 

62.22 

2074 

300 

483.0 

66.67 

2222 

320 

515.2 

71.11 

2370 

340 

547.4 

75.56 

2519 

360 

579.6 

80.00 

2667 

380 

611.8 

84.44 

2815 

400 

644.0 

88.89 

2963 

420 

676.2 

93.33 

3111 

440 

708.4 

97.78 

3259 

460 

740.6 

102.22 

3407 

480 

772.8 

106.67 

3556 

500 

805.  C 

111.11 

3704 

Case  ?  Case  3  Case  4 

Porters  Staging  Staging  Operation 

Carry  Opera-  With  Supervision, 


Own  Food 

tion 

10  percent 

added 

Porters 

Porters_ 

Porters 

Total 

m  »  m 

78 

76 

76 

84 

175 

160 

161 

177 

298 

252 

256 

281 

458 

354 

361 

397 

675 

466 

478 

525 

990 

590 

608 

668 

1492 

726 

752 

827 

2365 

877 

913 

1004 

4405 

1042 

1092 

1201 

14225 

1224 

1291 

142C 

1425 

1513 

1664 

164? 

1759 

1935 

1891 

2034 

2237 

2160 

2339 

2572 

2456 

2678 

2946 

2783 

3055 

3361 

3143 

3475 

3823 

3539 

3943 

4337 

3976 

4462 

4908 

4458 

5040 

5544 

5573 

6399 

7039 

6928 

8081 

8889 

8573 

10162 

11173 

10571 

12738 

14012 

12997 

15926 

17518 

15942 

19871 

21856 

19520 

24753 

27229 

23864 

30796 

33876 

29139 

38274 

42102 

35545 

47530 

52283 

43325 

58984 

64882 

52771 

73160 

80476 

64243 

90704 

99774 

78174 

112';i6 

223658 

95091 

139288 

153216 
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VII.  PORTER  DENSITY  AND  TRAIL  CAPACITY 

Tables  in  the  preceding  four  sections  can  be  used  to  provide  data 
on  the  number  of  porters  assigned  to  individual  stages  and  the  number 
of  porters  per  mile  of  route.  On  large-scale  porterage  operations,  this 
procedure  can  be  used  to  determine  whether  trails  are  adequate  to  handle 
the  number  of  porters  involved,  and  to  compute  the  number  of  porters 
who  would  be  within  radius  of  weapons  dropped  along  the  trail.  On 
smaller-scale  porterage  operations,  the  number  of  porters  in  motion 
per  mile  at  any  given  time  is  a  necessary  factor  in  computing  the  prob¬ 
ability  that  an  observer  will  detect  that  the  trail  is  in  use  (for 
example,  with  an  airborne  night-vision  device),,  The  number  of  porters 
passing  a  given  point  on  the  trail  per  hour  or  per  day  may  b»  useful 
for  estimating  the  chance  that  observers  will  notice  something  unusual 
when  the  operation  is  on  a  very  small  scale  and  is  being  conducted  with 
maximum  secrecy. 

The  number  of  porters  per  stage  can  be  obtained  from  whichever 
table  in  Sec.  V  (Tables  2  through  14)  corresponds  to  the  porter  payload 
capacity;  number  of  porters  per  mile  can  be  obtained  from  the  same 
table  by  converting  from  stages  to  miles,  or  directly  from  one  of  the 
Sec.  VI  tables  (Tables  15  through  22)  if  the  combination  of  payload 
and  daily  travel  distance  matches  one  of  the  tables  in  this  section. 

In  case  2  (each  porter  carries  own  food)  the  porters  are  distributed 
equally  aneng  stages  in  the  journey.  In  cases  3  and  4  there  are  more 
porters  in  the  earlier  stages,  and  the  distribution  of  porter3  among 
stages  or  among  iO-mile  and  20-mile  sections  of  the  trail  can  be  deter¬ 
mined  from  the  table  for  the  appropriate  porter  workload.  This  is 
illustrated  in  a  following  example. 
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Two  additional  inputs  are  needed  to  ('etermine  porter  density  on 
the  trail  from  porters  assigned  per  mile  or  per  stage.  One  is  the 
number  „£  uours  per  day  the  trail  is  in  use;  the  other  is  the  number 
oi  hours  pei  round  trip  that  each  porter  is  i n  motion  along  the  trail, 
which  can,  of  course,  be  determined  from  stage  length  and  walking  speed. 
If  there  are  alternate  trails,  it  becomes  possible  to  divide  the  porter 
traffic  among  them  and  this  will  of  course  reduce  density  on  any  one 
trail. 

If  all  porters  make  their  daily  round  trip  wholly  in  daylight  (or, 
alternatively,  wholly  in  darkness),  then  trails  may  be  used  for  only 
a  small  part  of  each  day.  by  a  group  of  porters  carrying  loads  forward 
in  the  morning  and  returning  to  their  operating  base  in  the  afternoon. 

In  this  case  there  will  be  some  activity  along  the  trail  all  day  but 
-'nly  in  a  particular  section  at  any  one  time.  At  the  ocher  extreme, 
porters  may  be  able  to  start  their  journey  at  any  time  during  the 
day  or  night  and  the  trail  may  be  in  constant  use.  If  there  is  only 
one  trail,  i  ray  be  more  efficient  to  move  porters  in  groups  timed 
to  pass  at  specific  places,  and  avoid  having  two-way  trail  traffic  at 
the  same  time  on  particularly  difficult  sections  of  trail.  A  high- 
volume  porter?  *,e  operation  may  require  full-time  use  of  trails  in 
order  to  keep  porters  an  acceptable  distance  apart,  or  to  minimize  the 
number  of  porters  unloading,  loading,  or  resting  at  the  destination  at 
any  one  time. 

Walking  speed  on  the  trail  haB  been  estimat  A  as  1.3  mph  (for 
six  hours)  in  the  Himalayas  and  as  an  average  1  mile  per  hour 
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under  combat  conditions  in  Korea,  including  allowance  for  any  rest 
stops  madj  along  the  frail.  The  daily  travel  of  Ref.  3,  15  miles 
per  day  loaded  or  20  miles  per  day  without  load,  might  be  interpreted 
as  somewhere  in  the  range  of  1.5  mph  to  2.5  mph  loaded  (for  a  10- 
hour  day  and  a  6-hour  d  ly,  respectively)  and  2  mph  to  3.3  mph  without 
a  load.  If  each  hour  is  divided  into  50  minutes  movement  and  10  min¬ 
utes  rest,  actual  walking  speeds  are  somewhat  higher,  and  would  be 
within  tue  range  of  1.8  mph  to  3  mph  loaded  and  2.4  mph  to  4  mph  light. 
Anything  over  3  mph  seems  high  for  Southeast  Asian  practice,  and  it  is 
probably  sensible  to  use  the  10-hour  day  with  rest  periods  as  the  basis 
for  computation  when  a  stage  length  of  8.57  miles  is  used,  so  that  a 
day's  work  frr  a  porter  would  be  approximately  as  fellows:  forward 
travel  for  5-3/4  hours,  divided  into  4-3/4  at  1.8  mph  and  one  hour  of 
distributed  rest  periods,  and  4-1/4  hours  of  return  travel  which  includes 
3-1/2  hours  at  2.4  mph  and  3/4  hour  of  en  route  rest.  The  unloading 
and  res.ing  time  at  the  destination  is  in  addition  to  this  10-hour  day. 

The  resulting  assumptions  of  a  walking  speed  of  1.8  mph  with  a 
load  and  2.4  mph  without  a  load  can  be  used  with  any  of  the  assumed 
stage  lengths  and  porter  payloads. 

Example .  Porters  are  used  to  transport  20  tons  per  day  along  a 
120-mile  supply  iine.  Porter  payload  is  50  pounds,  and  daily  travel 
i.j  15  miles  if  loaded,  20  miles  if  empty,  or  17.14  miles  if  carrying 
a  load  for  8.57  miles  and  returning  the  same  day  without  a  load. 


-44- 


Trails  are  open  at  all  tiroes  and  porters  know  the  way  well  enough  to 
carry  leads  and  maintain  these  speeds  at  night.  There  is  only  one 
trail  but  it  is  wide  enough  for  porters  to  pass  without  interference. 

How  many  porters  might  a  reconnaissance  aircraft  expect  to  see  in 
motion  on  a  one-mile  length  of  trail  near  the  origin?  How  many  on  a 
one-mile  length  of  trail  just  before  the  destination? 

Table  Used.  This  is  handled  most  easily  by  using  Table  6,  "Man¬ 
power  requirement  per  ton  of  throughput  per  day  for  porter  load  of  50 
pounds,"  for  a  supply  movement  distance  of  ( 1 20) /  (8 . 57 )  =  14  stages. 

Case  1:  Food  Available.  The  550  porters  per  ton,  or  11,200 
porters,  are  distributed  uniformly  over  the  i20  miles  for  a  porter 
density  of  93  porters  per  mile  of  trail.  Each  porter  walks  for  about 
8.3  hours  per  day;  since  trails  are  in  use  for  24  hou-s,  the  average 
number  walking  on  any  one-mile  stretch  at  any  given  time  is  (8.3)/(24) 
or  .346  of  these  93,  which  is  32  porters. 

Case  2:  Porters  Carry  Own  Food.  This  method  requires  1847  porters 
per  ton,  or  36,940  porters;  these  are  uniformly  distributed  over  120 
miles  at  308  porters  per  mile.  At  any  one  time,  .346  of  these,  or  107, 
can  be  expected  to  be  in  motion. 

Case  3:  Staging.  Porters  per  stage  per  ton  of  daily  throughput 
vary  from  a  total  of  82  on  the  last  two  stages  to  a  total  of  (804  -  650) 
=  154  on  the  first  two  stages.  The  number  per  mile  therefore  varies 
from  (154) /  (17 . 14)  =  8.93  per  ton,  or  180  for  20  tons  near  the  beginning 
of  the  journey,  to  Q6  per  mile  on  the  final  stages.  The  factor  of 
.346  in  motion  at  any  one  time  is  applicable  to  both  of  these,  so  that 
a  reconnaissance  aircraft  might  expect  to  find  62  porters  i.i  motion. 
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on  a  one-mile  section  of  one  of  the  first  two  stages  and  33  per  mile 

on  a  one-mile  se  tion  of  the  last  t.fo  stages. 

Case  4:  Staging  with  Supervision.  The  computational  method  is 
the  same  here  as  for  case  3,  starting  with  82  porters  per  stage  per 
ton  of  daily  throughput  in  the  destination  stages  and  with  (834  -  671) 

*=  163  i  the  first  stages.  Porters  in  motion  in  a  one-mile  section  at 
any  given  time  will  average  70  porters  near  the  beginning  of  the  supply 
line  and  33  near  the  end.  If  the  supervisors  travel  with  the  porters, 
the  expected  number  of  "moving  targets"  increases  by  10  percent  to 
77  and  36  porters  per  mile. 

Trail  Capacity.  The  porter  density  for  case  2  is  the  largest  for 
these  cases:  107  porters  in  motion  on  oi.  mile  of  trail;  this  is  two- 

way  traffic,  and  with  faster  walking  speeds  on  the  return  trip  the 

average  number  on  one  mile  of  trail  is  61  traveling  with  loads  and 
46  returning  light.  This  is  m  average  spacing  of  87  feet  for  loaded 
porters  and  115  feet  for  returning  porters,  which  is  not  near  saturation 


le'-el . 
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VIII.  THE  IMPACT  OF  FOOD  RATION  WEIGHT 

The  tables  of  Secs.  V  and  VI  are  based  on  a  food  consumption 
requirement  of  2.68  pounds  per  man  per  day.  Changes  in  food  consumption 
do  not  affect  porter  requirements  when  food  is  available  en  route  (Case 
1  of  these  tables)  ;  "but  even  a  small  increase  in  the  daily  ration  can 
cause  a  significant  increase  in  porter  requirements  for  long  multistage 
porterage  (Cases  3  and  4),  or  shorten  the  maximum  practical  distance 
for  porterage  when  each  porter  carries  his  own  food  and  loads  are  not 
consolidated  (Case  3) . 

An  intermediate  case  from  Sec.  VI  --  porter  load  50  pounds,  and 
daily  travel  distance  15  miles  loaded  or  20  miles  light  (averaging 
17.14  miles  per  day)  --  has  been  computed  for  several  food  ration 
weights  for  Cases  2  and  3.  The  2.68-pound  ration  yields  results 
identical  with  those  of  Table  19,  repeated  here  for  easy  comparison 
with  ration  weights  of  1.75,  3.0,  and  4.0  pounds.  The  1.75-pound 
ration  represents  a  situation  in  which  rice  and  salt  must  be  carried, 
but  supplementary  foods  (vegetables,  meat,  sauces)  are  available  from 
local  source'-  along  the  route;  the  3 -pound  and  4-pound  cases  arc 
alternative  levels  of  the  total  ration.  Case  2  results  are  shown  in 
Table  23,  and  Case  3  results  in  Table  24.  The  equations  used  are 
those  of  Sec,  IV,  with  d  =  17.14  miles  and  p  =  50  pounds  (0.025  ton). 
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Table  23 


COMPARATIVE  PORTER  REQUIREMENTS  FOR  VARIOUS  FOOD  RATION  WEIGHTS; 
PORTERS  CARRY  OWN  FOOD;  NO  STAGING  OR  LOAD  CONSOLIDATION 


Supply  Movement  Distance 


IPorters  Required  When  Daily  Ration  Is: 


Mi 

Km 

Stages 

1.75  lb 

2.68  lb 

3  lb 

4  lb 

16.1 

1.17 

47 

47 

47 

47 

32.2 

2.33 

98 

101 

101 

x  .)4 

48.3 

3.50 

153 

162 

165 

175 

64.4 

4.67 

214 

232 

239 

264 

80.5 

5.83 

281 

315 

329 

381 

96.6 

7.00 

355 

413 

438 

539 

112.7 

8.17 

436 

531 

573 

766 

80 

128.8 

9.33 

527 

675 

747 

1,121 

144.9 

10.50 

629 

856 

977 

1,751 

100 

161.0 

11.67 

745 

1,090 

1,297 

3,186 

110 

177.1 

12.84 

877 

1,404 

1,771 

9,658 

120 

193.2 

14.00 

1,028 

1,848 

2,548 

(a) 

130 

209.3 

15.17 

1,204 

2,523 

4,049 

(a) 

140 

225.4 

16.34 

1,411 

3,671 

8,185 

(a) 

150 

241.5 

17.50 

1,657 

6,065 

■’1,259 

(a) 

160 

257.6 

18.67 

I,?"’ 

14,117 

(a) 

(a) 

NOTE:  Porter  load  50  pounds;  daily  travel  17.14  miles.  Porter 
requirements  are  per  ton  of  throughput  Der  day. 

Porterage  over  this  distance  is  not  possible  without  staging 
unless  food  is  available  en  rcute. 


Table  24 


MPARATI.VE  PORTER  REQUIREMENTS  FOR  VARIOUS 
FOOD  RATION  WEIGHTS;  STAGING  OPERATION 


Supply  Movement  Distance 


Porters  Required  When  Daily  Ration  Is: 


Mi 

Km 

Stages 

1.75  lb 

2.68  lb 

3  lb 

4  lb 

10 

16.1 

1.17 

47 

47 

47 

47 

20 

32.2 

2.33 

96 

97 

97 

98 

30 

48.3 

3.50 

146 

150 

151 

155 

40 

64 . 4 

4.67 

199 

206 

208 

216 

50 

80.5 

5.83 

254 

266 

270 

283 

60 

96.6 

7.00 

311 

329 

336 

357 

70 

112.7 

8.17 

371 

397 

406 

438 

80 

128.8 

9.33 

433 

469 

482 

526 

90 

144.9 

10.50 

497 

545 

563 

622 

100 

161,0 

11.67 

565 

626 

649 

727 

110 

177.1 

12.84 

634 

712 

742 

843 

120 

193.2 

14.00 

707 

804 

841 

969 

130 

209.3 

15.17 

783 

901 

947 

1,107 

140 

225.4 

16.34 

862 

1,005 

1,060 

1,258 

150 

241.5 

17.50 

944 

1,115 

1,182 

1,423 

160 

257.6 

18.67 

1,029 

1,232 

1,312 

1 , 604 

170 

273.7 

19.84 

1,118 

1,356 

1,451 

1,801 

180 

289.8 

21.00 

1,211 

1,488 

1,600 

2,018 

190 

305.9 

22.17 

1,307 

1,629 

1,760 

2,254 

200 

322.0 

23.34 

1,408 

1,778 

1,930 

2,513 

220 

354.2 

25.67 

1,621 

2,105 

2,309 

3,106 

240 

386.4 

28.00 

1,852 

2,474 

2,742 

3,815 

260 

418.6 

30.34 

2,102 

2,892 

3,239 

4 , 664 

280 

450.8 

32.67 

2,374 

3,363 

3,807 

5,680 

300 

483.0 

35.01 

2,668 

3,895 

4,459 

6,896 

320 

515.2 

37.34 

2,986 

4,497 

5,206 

8,351 

340 

547.4 

39.67 

3,331 

5,176 

6,061 

10,033 

360 

579.6 

42.01 

3,705 

5,944 

7,041 

12,177 

380 

611.8 

44.34 

4,111 

6,811 

8,164 

14,671 

400 

644.0 

46.67 

4,550 

7,790 

9,450 

17,655 

420 

676.2 

49.01 

5,026 

8,896 

10,924 

21,227 

440 

708.4 

51.34 

5,541 

10,146 

12,612 

25,502 

460 

740.6 

53.68 

6,100 

11,557 

14,546 

30,618 

480 

772.8 

56.01 

6,706 

13,152 

16,762 

36,740 

500 

805.0 

58.34 

7,362 

14,953 

19,301 

44,067 

NOTE:  Porter  load  50  pounds;  daily  travel  17.14  miles. 
Porter  requirements  are  per  ton  of  throughput  per  day. 
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